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Introduction

Chronic

harmful particles or gases.

A report from the Global Initiative for Chronic

obstructive
(COPD) is a common preventable and treatable
disease characterized by persistent airway symptoms
and airflow obstruction due to airway and/or alveolar
abnormalities, generally due to significant exposure to

Abstract

BACKGROUND: Chronic obstructive pulmonary disease (COPD) patients experience an increase in the number of
red blood cells and hemoglobin levels due to body compensation in line with the increased secretion of the hormone
erythropoietin which stimulates the production of red blood cells. Studies report that red cell distribution width (RDW)
increases with the severity of COPD which raises the opinion that RDW can be used as a biomarker in the evaluation
of disease severity in patients with COPD.

AIM: This study aims to determine the correlation between the value of RDW and forced expiratory volume in one
second (FEV1) in patients with stable COPD.

METHODS: This study was a case series study conducted from April to August 2019 at the Department of
Pulmonology and Respiratory Medicine, USU Medical Faculty. The research subjects were all COPD patients who
visited the Lung Clinic RSUP H Adam Malik, Medan, who were selected by consecutive sampling. Data analysis was
performed using the Spearman correlation test.

RESULTS: A total of 30 people with COPD who met the criteria were included in this study who were dominated
by men (93.3%), aged 50-59 years (46.7%), smokers or former smokers (86.7%), with a body mass index of
normoweight (50%), and the degree of airflow obstruction is severe (FEV1 < 30% predicts 50%). There was a weak
negative correlation between the RDW value and the FEV1 value in the stable COPD patients who were the study
subjects, and the correlation was not statistically significant (p > 0.05).

CONCLUSION: There is no significant relationship between RDW and FEV1 values in stable COPD patients.

as a sign that there is a comorbid condition in the
sufferer.

Red cell distribution width (RDW) is a simple and
non-invasive parameter that can be used as a biomarker
in evaluating the severity of COPD an d mortality rates in
COPD patients in acute attacks [3]. RDW is a mathematical
calculation that describes the number of anisocytosis
(variation in cell size) and at a certain level describes
poikilocytosis (variations in cell shape) of red blood cells on
peripheral blood tests. RDW is a reflection of the coefficient
of variation of the volume distribution of red blood cells.

pulmonary disease

Obstructive Lung Disease states that in 2010 as many
as 384 million people or around 11.7% of the world’s
population were COPD sufferers with a death rate of
up to 3 million people each year. The World Health
Organization itself states that by 2030, COPD will be
the third leading cause of death worldwide [1]. The
Indonesian Lung Doctors Association (PDPI) stated that
in 2015, at least 4.5-5.5% of Indonesia’s population was
suffering from COPD, and this figure could increase to
7.2% in rural areas [2].

Normal values range from 11.5% to 14.5%. The higher the
RDW value, the greater the variation in cell size [4].

Several recent studies have reported a
significantly increased RDW value in exacerbated
COPD patients compared with stable COPD [5].
However, until now, there has been no study that has
tested whether there is a relationship between the RDW
value and the degree of airway obstruction measured
using the first second forced expiratory volume (FEV1)
parameter. This is the background for conducting a
study to determine the relationship between RDW
values and FEV1 values in stable COPD patients.

Chronic inflammation that occurs in COPD
does not only cause disturbances in the respiratory
system but also has a significant systemic impact
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Methods

This study is an analytical study with a cross-
sectional design conducted on patients at the PPOK
Poli RSUP H Adam Malik, Medan, and the University of
North Sumatra Hospital.

The research subjects were selected using
consecutive sampling technique, where the inclusion
criteria were patients aged 40-70 years and willing to
be research subjects by signing the consent form after
explanation.

All study subjects underwent blood tests to
determine the RDW value. The RDW value comes from
the measurement of the erythrocyte histogram which is
expressed in the form of RDW-SD (fL unit) or RDW-CV
(%). In addition, all study subjects underwent a spirometry
examination to determine the value of the FEV1. All study
subjects were also subjected to descriptions of clinical
and demographic characteristics based on gender, age,
smoking history, body mass index, degree of obstruction,
Brinkman index, and mMRC score.

The correlation analysis between the RDW
value and the FEV1 value was carried out using
the Spearman correlation test, where p < 0.05 was
statistically significant.

Results

Atotal of 30 people with stable COPD who met the
study criteria were included in this study. The characteristics
of the research subjects are shown in Table 1.

Table 1: Characteristic of subjects

Characteristic n %
Gender

Male 28 93.3

Female 2 6.7
Age (years old)

40-49 4 13.3

50-59 14 46.7

60-69 12 40.0
Smoking history

Smoker 26 86.7

Non-smoker 4 13.3
BMI

Underweight 8 26.7

Normoweight 15 50.0

Overweight 7 23.3
%FEV1 predicted

0-29.9 15 50

30-49.9 10 33.3

50-79.9 5 16.7

80-100% 0 0
Score mMRC

mMRC 1 0 0

mMRC 2 13 43.3

mMRC 3 13 43.3

mMRC 4 4 133
Indeks Brinkman

Mild 1 33

Moderate 10 33.3

Heavy 15 50

Non-smoker 4 13.3
Total 30 100.0

BMI: Body mass index, %FEV1: First second forced expiratory volume, mMRC: Modified Medical Research
Council. All study subjects underwent RDW examination, with the results as shown in Table 2

Table 2 shows the distribution of RDW values
in study subjects based on sex, age, smoking history,
and body mass index.

Table 2: RDW value of subjects

Characteristic Median Min—Max
Gender

Male 12.7 11.2-18.1

Female 13.1 13.1-13.2
Age (years old)

40-49 12.9 11.8-13.7

50-59 12.9 11.4-16.5

60-69 12.8 11.2-18.1
Smoking history

Smoker 12.8 11.2-18.1

Non-smoker 12.4 11.5-13.2
BMI

Underweight 15.2 12.2-18.1

Normoweight 121 11.2-16.5

Overweight 13.2 12.0-15.5
%FEV1 predicted

0-29.9 13.1 11.2-18.1

30-49.9 12.9 11.6-16.5

50-79.9 11.8 11.5-13.7
Indeks Brinkman

Moderate 13.1 11.2-16.5

Heavy 12.8 11.4-18.1

Non-smoker 12.4 11.5-13.2
Score mMRC

mMRC 2 12.8 11.2-155

mMRC 3 13 11.4-18.1

mMRC 4 121 12.0-13.1

BMI: Body mass index, %FEV1: First second forced expiratory volume, mMMRC: Modified Medical Research
Council, RDW: Red cell distribution width

There was no difference in the RDW value
between male and female subjects (p = 0.56). Statistical
analysis also showed that there was no difference in
RDW values between age groups (p = 0.96). Likewise,
the RDW value based on smoking history, it was found
that there was no significant difference in the RDW
value for both smokers and non-smokers (p = 0.34).

Statistical analysis showed that there was a
significant difference in RDW values based on the body
mass index group (p < 0.05). COPD patients who are
underweight have the highest RDW value which is 15.2
when compared to the RDW value in the normoweight
and overweight groups.

The main objective of this study was to
determine the correlation between the RDW value and
the FEV1 value in patients with stable COPD as shown
in Table 3:

Table 3: Correlation of RDW and FEV1

Median (Min—-Max) r p-value
RDW value 12.8 (11.2-18.1) -0.21 0.25
%FEV1 predicted 30.9 (14.2-59)

Spearman correlation test, %FEV1: First second forced expiratory volume, RDW: Red cell distribution width

The results of statistical analysis showed that
there was a weak negative correlation between the RDW
value and the FEV1 value in stable COPD patients who
were the research subjects, and the correlation was not
statistically significant (p > 0.05).

Discussion

RDW is a reflection of the coefficient of variation
of the volume distribution of red blood cells. RDW is
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a numerical measure of the variability in the size of
circulating erythrocytes and is a routine examination
as a component of a complete blood count diagnosed
versus anemia. The inflammatory response that arises
in COPD patients will lead to the production of excess
pro-inflammatory cytokines such as tumor necrosis
factor a, IL-6, and interferon-y so that red blood cells
shorten their life span.

The inflammatory response that arises in
COPD patients will lead to the production of excess pro-
inflammatory cytokines such as tumor necrosis factor
a, IL-6, and interferon-y so that red blood cells shorten
their lifespan, while compensation for production from
bone marrow is insufficient due to the suppression of
erythropoietin hormone production.

In COPD patients, red blood cell counts and
hemoglobin levels can also be found because the
body compensates for the increased secretion of the
hormone erythropoietin which stimulates the production
of red blood cells.

According to several previous studies, there
is an association between high RDW levels and
increased mortality of several diseases including
COPD. RDW also increases in value as the severity of
COPD disease increases. When compared with COPD
patients who had not received therapy, the RDW values
of patients in this study were normal but there was no
significant difference between the LABACS and non-
LABACS groups. This may be due to the non-LABACS
group who are already using short acting beta-2 agonist
therapy and it is sufficient to increase the RDW value to
the normal range [6], [7], [8].

A recent population-based study reported a
negative and independent association of RDW with
lung function after eliminating the effects of potential
confounders. The study could not determine any
interaction between RDW and smoking and questioned
the direct effects of RDW on pulmonary functions.
However, in another study, smokers RDW levels were
found to be higher than the ones associated with non-
smokers [9], [10].

The results of our study also demonstrated that
pulmonary function test parameters were negatively
associated with RDW. This finding was concordant with
the high RDW levels we observed in severe COPD
stages, especially in the very severe group.

Recent studies report that RDW increases
with increasing degree or severity of COPD. This
strengthens the hypothesis or opinion that RDW
can be used as a biomarker in evaluating disease
severity in patients with COPD. In COPD patients,
red blood cell counts and hemoglobin levels can also
be found because the body compensates for the
increased secretion of the hormone erythropoietin
which stimulates the production of red blood cells. In
population D COPD patients who have experienced
prolonged hypoxemia, the body will compensate by

increasing erythrocyte production through stimulation
of the hormone erythropoietin [6].

The etiopathogenesis of changes in the RDW%
value in individuals with pulmonary disorders remains
to be identified. Chronic inflammation which can lead
to the release of inflammatory cytokines exacerbated
by mild nutritional deficiencies and smoking would be a
potential mechanism that could lead to an increase in
RDW in such cases [7].

The independent association between RDW
and survival has been described for a broad spectrum
of cardiovascular and pulmonary disease such as
pulmonary hypertension, acute pulmonary embolism,
idiopathic pulmonary fibrosis, and even for COPD.

The underlying mechanisms for the association
between the RDW and mortality are currently unknown.
Elevated RDW values may also be associated with
low-grade inflammation that is present in chronic
respiratory diseases. Inflammation induces changes
in erythropoiesis, erythrocyte half-life, and erythrocyte
membrane deformability [8].

These findings suggest that the RDW% value
increases with decreasing lung function, indicating the
possibility of using RDW% as a biomarker not only in
identifying COPD but also as a marker, to assess the
severity of obstructive pulmonary disease.

Conclusion

There is no significant correlation between the
RDW value and the FEV1 value in patients with stable
COPD. There is no relationship between age, sex, and
smoking history with the RDW value in patients with
stable COPD.
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